The aim of this investigation was to clarify the histological characteristics of gastric cancer in the young. Twenty-three surgically resected specimens of young patients (under 30 years of age; young group) with intramucosal cancer of poorly differentiated type and 42 surgically resected specimens of elderly patients (more than 40 years of age; elderly group) with tumors of the identical depth and histological type were examined. The degree of gastritis and Helicobacter pylori (H. pylori) infection was evaluated according to the updated Sydney system. The incidence of H. pylori infection was significantly higher in the young group than in the elderly group (96 vs 36%, Po0.05). Within the background mucosa, antral chronic inflammatory infiltrates with lymphoid-follicle hyperplasia were more severe, and intestinal metaplasia was less frequent in the young group than in the elderly group. Glandular atrophy was not different between the two groups. Intramucosal gastric adenocarcinomas of poorly differentiated type in the young may be associated with H. pylori infection with antral chronic inflammation with lymphoid-follicle hyperplasia, regardless of the existence of intestinal metaplasia within the background gastric mucosa.
The aim of this investigation was to clarify the histological characteristics of gastric cancer in the young. Twenty-three surgically resected specimens of young patients (under 30 years of age; young group) with intramucosal cancer of poorly differentiated type and 42 surgically resected specimens of elderly patients (more than 40 years of age; elderly group) with tumors of the identical depth and histological type were examined. The degree of gastritis and Helicobacter pylori (H. pylori) infection was evaluated according to the updated Sydney system. The incidence of H. pylori infection was significantly higher in the young group than in the elderly group (96 vs 36%, Po0.05). Within the background mucosa, antral chronic inflammatory infiltrates with lymphoid-follicle hyperplasia were more severe, and intestinal metaplasia was less frequent in the young group than in the elderly group. Glandular atrophy was not different between the two groups. Intramucosal gastric adenocarcinomas of poorly differentiated type in the young may be associated with H. pylori infection with antral chronic inflammation with lymphoid-follicle hyperplasia, regardless of the existence of intestinal metaplasia within the background gastric mucosa. Keywords: intramucosal gastric cancer; poorly differentiated adenocarcinoma; young patients; Helicobacter pylori infection; background mucosa Gastric cancer is a common malignant neoplasm throughout the world, and it is one of the most common cancers within the Japanese population. 1, 2 In an analysis of 107 young patients aged 30 years or less, Nakamura et al 1 from our department reported that the prevalence in female subjects was more frequent than in males, that poorly differentiated adenocarcinoma was more frequent than welldifferentiated adenocarcinoma, and that cancers occurred more frequently in the middle third of the stomach, when compared to cancers in the elderly patients. These observations conform to those reported previously, [1] [2] [3] and these characteristic clinicopathological features suggest that gastric cancer in young patients occurs under peculiar conditions.
Helicobacter (H.) pylori is considered to be a risk factor for the development of gastric cancer. 4, 5 Although H. pylori infection has been shown to be closely associated with the occurrence of welldifferentiated adenocarcinoma in the stomach of middle-aged or elderly patients, 6 the contribution of the infection to the development of gastric cancer in young patients has not been elucidated, simply because the incidence of gastric cancer is low in the young. 1, 2, 7 Even in pathological investigations, there have been only sparse data regarding the characteristics of the background gastric mucosa in young patients with intramucosal gastric cancer. In this study, we investigated the background mucosa of intramucosal gastric cancer in a young group and compared them with those in an elderly group with identical histology and invasion depth. The resected tissue specimens were fixed in 10% buffered formalin and embedded in paraffin. Histological sections cut from the paraffin blocks were routinely stained with hematoxylin and eosin. We classified the macroscopic and histological features of gastric cancers, according to the Japanese classification of gastric cancer.
Materials and methods

Evaluation of Background Chronic Gastritis
We observed the non-neoplastic mucosa within 5 mm from the margins of carcinoma cells as the gastric mucosa around the site of cancer. In addition, the background mucosa was defined as non-neoplastic mucosa of the lesser curvature of the corpus in cases where the cancer was located in the corpus, and as non-neoplastic mucosa from the lesser curvature of the antrum in cases where the cancer was located in the antrum. We then evaluated the following five items: (1) H. pylori density, (2) polymorphonuclear neutrophil activity, (3) degree of chronic inflammation, (4) degree of glandular atrophy and (5) degree of intestinal metaplasia, according to the updated Sydney system (1994). 8 H. pylori infection was observed by modified Giemsa stain and immunohistochemical stain. In addition, we also evaluated lymphoid follicles. We counted numbers of lymphoid follicles and/or marked lymphoid aggregates in the gastric mucosa. Lymphoid-follicle hyperplasia was determined when we found more than two large lymphoid follicles with germinal center in the mucosa. All items were graded as follows: 0, normal; 1, mild; 2, moderate and 3, severe or marked.
Statistical Analyses
All the data from both groups were analyzed by the Fisher's exact test. A P-value of less than 0.05 was considered to be statistically significant.
Results
The clinicopathological features of the young and the elderly groups are summarized in Table 1 . The mean age of the young group was 27.3 years old and the group consisted of five male and 18 female subjects. The mean age of the elderly group was 56.3 years old and the group consisted of 24 male and 18 female subjects. Female subjects were more frequent in the young group than in the elderly group (Po0.001). In the young group, one lesion was located in the upper third of the stomach, 16 in the middle third and six in the lower third. In the elderly patients, 34 lesions were in the middle third of the stomach and eight in the lower third of the stomach.
The mean diameter of tumors was 3.7 cm in the young group and it was 3.6 cm in the elderly group. In each group, macroscopic types of the cancers were all depressed type. The histological type of the cancer was poorly differentiated adenocarcinoma in 18 patients and signet-ring cell carcinoma in five patients in the young group. In elderly group, there were 34 cases of poorly differentiated adenocarcinoma and eight cases of signet-ring cell carcinoma. Histology of adjacent mucosa is compared in Table 2 . H. pylori was histologically observed in 22 of 23 patients (96%) in the young group but it was positive in only 15 of 42 patients in the elderly group (36%, Po0.001) ( Table 2 ). As shown in Table 2 , grades for neutrophilic activity, glandular atrophy and lymphoid follicles were not different between the groups. In contrast, grades for chronic inflammatory infiltrates were more advanced in the young group than in the elderly group (P ¼ 0.02). The scores for intestinal metaplasia were lower in the young group than in the elderly group (Po0.001).
As an extended gastric resection was performed in 11 cases of the young group and 22 case of the elderly group, we could assess both corporal and antral mucosa in these cases. The comparison of the background mucosa of the cases is indicated in Table 3 . In both the corpus and in the antrum, the density of H. pylori was higher in young patients was significantly higher than in elderly patients (Po0.0001 at both sites). In contrast, score for intestinal metaplasia was significantly lower in the young than in the elderly at both sites.
The degree of hyperplastic lymphoid follicles in the antral mucosa was significantly higher in the young group than in the elderly group (P ¼ 0.0004). Several large-sized lymphoid follicles were seen within the antral background mucosa in 9 of 11 young patients (82%). These lymphoid follicles in the lamina proplia showed prominent germinal center and was large in size ( Figure 1) .
Neither neutrophilic activity nor chronic inflammation was different at any site between the two groups. However, there was a trend towards severe chronic inflammatory infiltrates and less glandular atrophy and intestinal metaplasia in the young group (Figure 2a and b) , and a trend towards mild chronic inflammatory infiltrates and severe glandular atrophy and intestinal metaplasia in the elderly group (Figure 3a and b) . Score for atrophic glands for the corporal mucosa tends to be higher in the elderly group than in the young group (P ¼ 0.06). The degree of neutrophilic activity and chronic inflammatory infiltrates was not significantly different between the two groups at any site of the stomach. Intramucosal gastric cancer in the young M Hirahashi et al
Discussion
To evaluate carcinogenesis of gastric cancer, it is important to re-evaluate histological relationship between intramucosal gastric cancer and background gastric mucosa, in detail. There has been no report that analyzed only intramucosal gastric cancer and background gastric mucosa in the young. Our present investigation seems to be the first and an important report that elucidated the histopathological carcinogenesis of gastric cancer in the young. In our exclusive cases of intramucosal cancers, the similar tendency was found as reported by Nakamura et al, 1 that female subjects were more frequent than male, poorly differentiated adenocarcinoma was more frequent than well differentiated one, and that cancers occurred more frequently in the middle third of the stomach, when compared to cancers in the elderly patients. In several studies, the clinicopathological features of gastric cancer in the young were somewhat different from ours. 1, 2, [9] [10] [11] [12] [13] [14] 3, [15] [16] [17] [18] [19] With regard to histological type, poorly differentiated adenocarcinoma tends to be more frequent in young adults, [12] [13] [14] 3 however, there is no difference in sex distribution between the young and elderly patients.
9,10,13,14 The discrepancy Intramucosal gastric cancer in the young M Hirahashi et al in sex distribution between our and other reports was probably due to the ages of 'young' patients. Our patients under 30 years old were much younger than those of other reports, which dealt the age of under 40 [9] [10] [11] [12] 15, 18 or 35 13, 14 years as the young group. Therefore, our present materials are considered to be more suitable for analysis of carcinogenesis of cancer in young patients.
The prevalence of H. pylori infection has already been reported to have relevance to gastric cancer in young patients. [15] [16] [17] [18] [19] Haruma et al 16 reported that the prevalence of H. pylori infection was higher in patients under 30 years of age with gastric cancer than in age-and sex-matched controls without gastric cancer. In addition, they also mentioned that the prevalence was not associated with tumor location, tumor stage or histological type. However, most of their materials revealed poorly differentiated adenocarcinoma and 95% of the poorly differentiated adenocarcinoma cases were positive for H. pylori infection. 16 These observations together with the results of the current investigation strongly suggest that H. pylori infection contributes to the development of gastric cancer of poorly differentiated type in the young.
H. pylori infection gives rise to chronic inflammation, glandular atrophy and intestinal metaplasia in the gastric mucosa. [20] [21] [22] Jaskiewicz et al 23 reported that male subjects over 40 years of age are likely to demonstrate antral glandular atrophy, and patchy or diffuse intestinal metaplasia. With regard to glandular atrophy and intestinal metaplasia of the background mucosa, our young patients were mostly infected by H. pylori, however, they had less degree of corporal glandular atrophy and less frequent intestinal metaplasia around the intramucosal gastric cancer than elderly patients did. This result is consistent with that of the previous report by Mori et al.
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On the other hand, Koshida et al 18 reported that there was significantly higher prevalence of H. pylori infection, glandular atrophy and intestinal metaplasia in cases with gastric cancer than in cases without gastric cancer in young patients. This result is not consistent with the above ones including ours, however, Koshida et al 18 treated with patients younger than 40 years old (total of 40 patients, including only nine patients under 30 years of age). The differences between our results and those of Koshida et al 18 is considered to be due to the difference in patient ages. Considering these findings, H. pylori infection is strongly related to outbreak of gastric cancer in young patients regardless of glandular atrophy and intestinal metaplasia.
There have been some reports demonstrating that pangastritis associated with a high lymphoid follicle density is seen in young patients with H. pylori infection. [24] [25] [26] Genta et al 25 and Miyamoto et al 26 recently reported a possible association between gastric cancer and gastric lymphoid follicles 25 or 'nodular gastritis' in the young. 26 Nodular gastritis is a peculiar type of H. pylori-related gastritis characterized by gooseflesh appearance in the antral mucosa. Histopathologically, the nodules are composed of lymphoid follicles in the lamina propria. 25, 26 In our study, the antral mucosa of young patients showed a higher density of lymphoid follicles than that seen in elderly patients. This result may reflect that many of our cases also demonstrated 'nodular gastritis' associated with H. pylori infection.
In conclusion, our pathological analysis revealed that H. pylori infection was strongly related to the development of gastric cancer in young patients. This observation strongly supports an additional pathway of H. pylori-related gastric carcinogenesis, that is, independent of glandular atrophy or intestinal metaplasia. Thus, if young people are infected by H. pylori and reveal 'nodular gastritis', the eradication of H. pylori is recommended.
